Introduction

Morphological characters
140
Samples designated for morphometric analyses required five undamaged corallites and 141 intact neighboring corallites; additionally all corallites measured were at least one row of 142 corallites away from colony margins [25] . Thirteen morphometric characters were identified 143 from previous studies of morphological variation in M. cavernosa [2, 17, 25, 39] . All metrics were 144 quantified for preliminary analysis on a subset of available samples (Dry Tortugas, 25-33 m, 145 n=5) to determine if any characters could be eliminated while still maximizing morphological 146 variation captured. Five of the characters lacked significant variation across samples, had strong 147 correlations with other metrics, or included inherent variability that may have compromised the 148 ability to recognize variation across samples (e.g. costal structures were frequently eroded in 149 between corallites and therefore produced inconsistent length measurements across corallites; S1 150 and S2 Tables). Eight remaining morphometric characters were used in subsequent analyses 151 (Table 1, Fig 1) . Corallite and theca height were measured to the nearest 0.01 mm using dental 152 calipers (ProDent USA). Scaled photographs were taken by a Canon G12 camera with a 6.1-30.5 153 mm lens (~10-20 mm focal length) with the target corallite centered to minimize edge distortion 154 and ensuring the corallite surface was perpendicular to the lens angle using a bubble level. The 155 remaining metrics were measured using the scaled photographs in ImageJ [40, 41] . All metrics 156
were measured four times per corallite across five corallites, resulting in 20 replicate8 measurements per sample (Table 1) , except in the case of corallite spacing where distance to all 158 neighboring corallites were measured (Fig 1C) . 159 160 161 
Statistical analyses
176
Means and standard deviations of each morphological character were calculated for coral 177 samples and duplicate statistical analyses were conducted using each dataset to assess both 178 intercolony and intracolony morphological variation. Coral sample data were analyzed using 179 non-parametric tests due to violations of normality assumptions that could not be corrected via 180 transformation. First, each morphological character was analyzed for significant variation across 181 a single-factor combination of site and depth zone using Kruskal-Wallis tests. Pairwise 182 comparisons were conducted using Dunn's tests and p values were false discovery rate (FDR)-183 corrected in the R package FSA [42] . Due to the unbalanced sampling design, sample sets were 184 tested for multivariate homogeneity of dispersions using the PERMDISP function in Primer v7 185 [43, 44] . Assumptions of multivariate homogeneity of dispersions were violated (p < 0.05) for all 186 datasets except for the standard deviation dataset, which can impact rejection rates for 187 nonparametric statistical tests. However, the highest variance was associated with the largest 188 sample sizes in all but the symbiont dataset, which likely increases the conservatism of the 189 multivariate test results [45] . Two-way permutational multivariate analyses of variance 190 (PERMANOVAs) tested the interactive effects of site (West FGB To assess which morphological characters differed between morphotypes while 211 controlling for variation in environmental conditions across depth, a subset dataset was created 212 using samples from the shallow caps (20 m) at West and East FGB. Additionally, corresponding 213 algal symbiont (Symbiodiniaceae) density, areal chlorophylls a and c2, cellular chlorophylls a 214 and c2, and chlorophyll a:c2 ratio data from a recent study of the same coral samples [37, 38] conducted to determine if overall corallite morphology and overall symbiont/chlorophyll 220 parameters were different between morphotypes sampled from the same depth zone. 221
Morphotype assignments for samples from West and East FGB were also matched to 222 genotypes generated from the same colonies to identify any relationship between corallite 223 morphology and genetic structure. Based on evidence of low genetic differentiation within the 224 Mean ± standard error of the mean (SEM) in millimeters of eight corallite morphometrics across 255 six sites and two depth zones in the Gulf of Mexico. 256 *Geographic coordinates given as decimal degrees (WGS84). shallow and mesophotic samples, however. Corals from West and East FGB were found in both 270 sample groupings, identifying a dichotomy in overall corallite morphology (i.e. two 271 morphotypes). A subset of samples collected at 20 m from both FGB sites had overall corallite 272 structure more similar to mesophotic samples than to the remaining shallow samples. Pulley 273
Ridge samples appeared to share some morphological characteristics of both morphotypes, 274 indicated by overlap between both sample clusters in the PCoA (Fig 3) . Despite having smaller 275 mean corallite diameters typical of other mesophotic corals (Fig 2) The bimodal distribution observed in mean corallite spacing across all samples was indicative of 294 two morphotypes split between 8.2-8.6 mm. All samples were sorted by corallite spacing and 295 assigned a morphotype designation where CS>8.4 mm was considered 'depth-generalist' and 296 CS<8.4 mm was considered 'shallow.' Morphotype assignments using the corallite spacing 297 method were found to have a correct assignment rate of 93.87% when compared to assignments 298 from the k-means clustering method (Fig 4; kRCLUSTER: R=0.746, 13 incorrect out of 212 299 assignments). Following the patterns observed in the PCoA (Fig 3) , the majority of samples 300 collected from mesophotic depth zones at West analyses with both assignment methods indicated that there was one genetic cluster (K=1, 357 panmixia) found at both FGB sites (S6 Table, Based on the observed depth distribution of morphological variants across six sites 420 examined in the GOM, we identified distinct 'depth-generalist' and 'shallow' morphotypes 421 within M. cavernosa (Fig 4) . Differences in overall corallite morphologies were mainly 422 attributed to increased corallite spacing in the depth-generalist type (Fig 1C and 1D) , but there 423 were also significant differences in corallite diameter, corallite and theca height, and septal 424 length. The depth-generalist morphotype was characterized by smaller and more widely-spaced 425 corallites that were taller over the surrounding skeleton (Fig 5) . We observed that the variation in 426 corallite spacing alone was enough to predict the correct morphotype assignment with a 427 relatively high level of accuracy (93.87%) compared to a cluster analysis of morphologicalvariation across all eight characters (Fig 4) . This is of potential interest for rapid, non-destructive 429 identification of M. cavernosa morphotypes in situ, perhaps allowing targeted sampling of 430 morphotypes for comparative genotyping analyses across broad spatial scales. Since assignment 431 accuracy using the corallite spacing method was also consistently high among distant sites in the 432 GOM (~1,000 km separation), the potential for widespread presence of these morphotypes 433 should be explored further throughout this species' range. 434
Potential genotypic influence on morphotype
435
The comparison of morphotypes with genetic structure within the Flower Garden Banks 436 determined that morphotype, regardless of assignment method, had a small but significant effect 437 on population differentiation. Despite evidence that morphotypes were significantly 438 differentiated, structure analysis predicted population panmixia (see also [36] ). It appears that the 439 slight differentiation is the result of genotypic differences between morphotypes, although there 440 was no evidence to suggest cryptic speciation or a lack of gene flow between morphotypes. 441 However, it must be noted that analyses using nine microsatellite loci (this study) or nuclear 442 The exclusion of the shallow morphotype from mesophotic sites was consistent across 470 sites in the NW GOM (Fig 3) , however, this pattern did not hold in the SE GOM, as most 471 mesophotic M. cavernosa at Pulley Ridge were identified as the shallow morphotype and the 472 depth-generalist morphotype was conspicuously absent from Dry Tortugas. To potentially23 beyond that attributed to morphological differences. Given the patterns of morphotype depth 475 distribution in the NW GOM, Pulley Ridge would be expected to be primarily comprised of the 476 depth-generalist morphotype and Dry Tortugas would be expected to include a mixed population 477 of both morphotypes. The relative lack of the depth-generalist morphotype observed at both sites 478 may have instead resulted from low larval dispersal and population connectivity in the SE GOM. 
